The DASH complex is involved in polarised vegetative hyphal growth 1 8 6
Next, we looked at the physiological effects of delayed mitosis due to the loss of Dam1 function.
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We found that the dam1Δ (Fig. 3A) and ask1Δ ( Fig. S1 ) strains had a significantly reduced (upto suggesting impaired cell polarity in the mutant strains of M. oryzae (Fig. 3B) . In M. oryzae,
hyphae grow in a monopolar fashion during apical extension and lateral branching. The branches arise close to septa at acute angles to the growing primary hypha at fairly regular intervals. The hyphae of the dam1Δ strain showed more frequent branching and a zigzag or curved 1 9 3 morphology, unlike the mostly straight hyphae of the WT (Fig. 3B) . Further, calcofluor white (CFW) staining of the dam1Δ hyphae showed irregularly sized cell compartments compared to 1 9 5 the uniform compartments in the WT. The dam1Δ mutants showed some backward branches (opposite to the direction of primary hyphal growth) and tip splitting -both phenotypes that are 1 9 7 rarely seen in the WT. Interestingly, we observed that GFP-Dam1 localises to the hyphal tip in the form of distinct spots 1 9 9 during interphase (Fig. 3C ). These intense spots were highly dynamic, and moved forward with 2 0 0 the growing tips (Fig. 3D ). To check whether this non-conventional localisation during 2 0 1 interphase was specific to Dam1 or involved the DASH complex, we also studied the Ask1-GFP 2 0 2 localisation. Indeed, Ask1-GFP too localised to the growing hyphal tips in a highly similar 2 0 3 manner. Further, Ask1-GFP (Fig. 3E ) and GFP-Dam1 spots showed an oscillatory movement to polarised growth is the extension of the germ tube during early stage of pathogenic development. Dynamic Ask1-GFP and GFP-Dam1 spots, similar to the ones seen in the hyphal tip, were 2 0 7 observed at the tips of germ tubes, suggesting a role for the DASH complex during polarised 2 0 8 growth in M. oryzae (Fig. 3F ). To determine whether such localisation to the tips required an 2 0 9 intact DASH complex (or at least that Dam1 did not behave completely independently of the rest 2 1 0 of the DASH complex), we deleted ASK1 in the GFP-Dam1 strain. We found that the intense 2 1 1 8 punctae at the tips were lost in the absence of Ask1 function. Upon treatment with the 2 1 2 microtubule-destabilising compound nocodazole, the dynamic GFP-Dam1 punctae became static 2 1 3 aggregates, randomly distributed along the germ tube cytoplasm (Fig. 3G ). Our observations
show that the growth defects seen in the dam1Δ strain are a combined outcome of loss of Dam1 prior to the onset of mitosis in Magnaporthe. Conidiogenesis is marked by three distinct rounds of mitosis in M. oryzae
Production of three-celled conidia is a critical developmental step in the life cycle of M. oryzae.
However, unlike in the other stages of the life cycle, the mitotic events and cell cycle regulation 2 2 2 involved in conidial development have not been studied in great detail so far. Here, we first 2 2 3 monitored mitosis during conidium development in the strain expressing hH1-mCherry and Tub- GFP. It has been already shown that conidial development starts with the shift from polarised to (conidiophore) (Deng et al., 2009) . We found that the first nuclear division took place in the stalk 2 2 7
and was followed by nuclear migration where one of the daughter nuclei travelled into the 2 2 8 conidium cell (mitosis I; Fig. 4A ) and the other remained in the stalk. This was followed by 2 2 9 cytokinesis, which likely occurred at the neck of the incipient conidium, away from the site of conidium (mitosis II; Fig. 4A ). Subsequently, the nucleus in the second cell of the developing 2 3 8 conidium underwent the third round of division, followed by cytokinesis to form the middle and terminal cells of the mature 3-celled conidium (mitosis III; Fig 4B) . We next studied the localisation of GFP-Dam1 during mitoses in the developing conidia. We 2 4 2 observed that GFP-Dam1 localised to the nucleus during all 3 rounds of nuclear division during In addition to reduced vegetative growth, the dam1Δ strain showed flat and white colonies, in with CFW. In contrast to the three-celled pyriform conidia seen in the WT, dam1Δ mostly 2 6 2 produced one-or two-celled oval conidia ( Fig. 5C and D) . Similarly, the ask1Δ mutant too 2 6 3 displayed defects in the total conidium number and morphology (Fig. S1 ). The WT three-celled taking into account the greatly reduced capacity of dam1Δ to form conidia and subsequently 3 0 7 appressoria that are able to establish infection in hosts, the net capacity for successfully infecting 3 0 8 host plants is 2 orders of magnitude lower than that of the wild type. Another feature that 3 0 9
differentiates fungal kinetochores from that in humans is the timing and order of assembly of where KT de-clustering is seen in metaphase (Goshima et al., 1999) . In contrast, de-clustering of other outer kinetochore complexes in filamentous fungi will require further study. We observed 3 3 0 that the size of the M. oryzae Mis12 cluster associated with the nucleus before mitosis was larger 3 3 1 than the one observed after division (Fig. 1B) , likely due to a duplicate set of kinetochores 3 3 2 associated with each nucleus or assembly of additional Mis12 complexes prior to mitosis. Overall, the cell cycle dynamics of DASH complex proteins and Mis12 in M. oryzae are more 3 3 4 similar to those in S. pombe than in budding yeast or humans. The Dam1 protein in fission yeast is involved in timely anaphase onset and lack of Dam1 leads 3 3 7
to lagging chromosomes and sister chromatids occasionally segregating to the same pole In M. oryzae, differentiation of germ tube into appressorium and conidiophore into conidium are 3 6 1 morphologically similar processes requiring a switch-over from polarised to isotropic growth the tips were highly dynamic, oscillating between the hyphal end and nucleus, suggesting a 3 9 7 possible role in scanning until the nucleus is ready to undergo division. In S. pombe, Dam1 3 9 8 punctae move along the cytoplasmic MTs (cMTs), occasionally merging into larger oligomers, Magnaporthe, are multi-nucleate, detailed studies on DASH complex proteins in these fungi international race IC9 was previously isolated in our laboratory from infected rice leaves 4 3 0 (Kachroo et. al., 1994) . The fungus was grown and maintained on Prune Agar (PA). Liquid harvesting conidia, protocol was followed as described (Patkar et al., 2012) . Quantification of terminal tagging of Dam1, the DAM1 promoter was amplified using primers Dam1-Pro-F/Dam1-
Pro-R from B157 genomic DNA and cloned into p718 at EcoRI/SpeI to obtain p718-Dam1Pro.
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The 1052 bp DAM1 ORF and 3'UTR fragment was amplified using primers Dam1-ORF-
F/Dam1-3UTR-R and cloned in p718-Dam1Pro in frame with BAR-GFP to give p718-
GFPDam1. For C-terminal tagging of Ask1, the 3'end of ASK1 ORF was amplified using
primers Ask1tagcdsF-ER1/ Ask1tagcdsR-Spe1 from B157 genomic DNA and cloned into p718
at EcoRI/SpeI to obtain p718-Ask1Up. The ASK1 3'UTR was amplified using primers
Ask1stop3UTRF-Hpa1/ Ask13UTRR-KpnI and cloned in p718-Ask1Up to give p718-Ask1GFP. For C-terminal tagging of Mis12, the Mis12 3'UTR was amplified using primers Mis123UTRF- product was cloned in pFGL347-Mis12 3'UTR at EcoRI/KpnI to give pFGL347-Mis12GFP. All
primers used in the study are listed in Table S2 . All clones were confirmed by RE Digestion.
PCR was carried out using XT-5 Polymerase and restriction digestion was done using Fast 
